The ionization produced by electrons having energies of several tens of electron volts in the nighttime Venusian atmosphere is investigated on the basis of plasma measurements made on board Venera 9 and 10. We conclude that electron fluxes are sufficient to produce a nighttime ionosphere with a maximal electron density of l0 • cm -3. Calculated density profiles of the Venusian nighttime ionosphere show shapes closely resembling measured ones with closely agreeing values of maximal density and corresponding altitudes as well.
INTRODUCTION
The information now available on the nighttime ionosphere Direct measurements of electron plasma components made on Venera 9 and l0 in the optical umbra of Venus at altitudes of about 1500-2000 km revealed the existence of intense electron fluxes with energies exceeding several tens of electron volts [Gringauz et at., 1976a [Gringauz et at., , b, 1977 . These electrons, colliding with the neutral atoms in the nighttime atmosphere of the planet, can ionize them and therefore can be one of the sources of the nightside ionosphere. The assumption that these electron fluxes are responsible for the existence of the nighttime ionosphere was first mentioned by Gringauz et at. 
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where 0 is the angle of incidence of the primary electron into the atmosphere, Wt is the average energy loss of the electron in the ith excitation process, and I• is the threshold energy of the jth ionization process taken from the work of Sawada et al. [1972] . The first and second terms in (2) describe the decrease of the number of electrons with energy E due to energy losses by excitation and ionization. The third and fourth terms describe the increase of the number density of electrons with energy E from electrons initially having higher energies and losing energy Wt in excitation and energy I• + T in ionization processes. In (2) we neglected the electrons produced by ionization and, consequently, the additional ionization produced by them. Equation ( 
As a consequence of (2), the f function has to be known at a given h altitude up to energies equal to max(E + Wi, 2E + li) to determine the values of f with E energy at altitude h -dh. Hence at high energies a supplementary condition was included:
f(E, O, = 0 E > Emax (4)
In our calculations the value Em,x = 300 eV was used, since the electron measurements on Venera 9 and 10 were carried out with retarding potentials UR < 300 V; thus ionization of the Venusian atmosphere due to electrons of energies of >300 eV was neglected. After the determination of f(E, O, h) the ion production rate at altitude h was calculated:
q ( November 25 and for 18 min on December 3 beginning from the deepest penetration in the optical umbra. Inspection of Figure 3 shows that ne(h) profiles calculated by using the above mentioned parameters of the Venusian atmosphere and the measured profiles agree in the altitude of maximal electron density, in the density at the maximum, and in the width of profiles as well.
We have made a detailed analysis of estimated and measured maximal values of the electron density profiles. In Table  1 The agreement of ne,• • and ne,• suggests that electrons with energies of several tens of electron volts get down to the altitudes of maximal ionospheric electron density; consequently, there exists no mechanism effective enough to prevent the ionizing electrons from penetrating into the nightside atmosphere. If a magnetic field parallel to the planet's surface existed, it could serve as such a preventing mechanism. Although there were no magnetic field measurements at ionospheric altitudes (the trajectory of Venera 9 and l0 made measurements possible only beyond 1500 km), the magnetic field behind the planet is stretched along the sun-Venus line depending on the interplanetary magnetic field [Dolginov et al., 1977] ; this fact together with the correlation of ne,• • and Some discrepancy can be observed in certain cases listed in Table 1 between the height of calculated maximum hm c and the radio occultation profile maximum height hm (hm • -hm = 5 km on October 31 and hm • -hm = 15 km on October 3 and November 1. In our opinion, this discrepancy has no physical meaning: it is associated with the uncertainty of height estimation in radio occultation measurements, which can reach + 10 km [Aleksandrov et al., 1976a] .
Ionization produced by meteors in the nighttime atmosphere is sufficient to cause a maximal ionospheric electron density corresponding to experimental data [Butler and Chamberlain, 1976 ]. According to this calculation the meteoric ionization maximum takes place at an altitude where n,• is approximately 10 •'-10 •3 cm -3. As was shown above, electrons with energies of several tens of electron volts can produce an ionization maximum at altitudes where n,• is approximately 2-109 cm-3; consequently, meteors can contribute only to the production of the lower maximum.
One possible reason for the deviation between calculated and measured maximal electron density values is the time variation of the source intensity. Time intervals of electron spectrum and radio occultation measurements are shifted by 10-20 min (see Table 1 ). The relaxation time, within which the density of ionosphere follows the changes of source intensity, is r = (Oftleto) -• • 6 min (with tlem = 7' 103 cm-3); hence the ionosphere can be considerably changed in the time interval between plasma and radio occultation measurements as a consequence of the variation of ionizing electron fluxes. Time variations of plasma density along the radio occultation path and possible horizontal ionospheric gradients also cause errors in electron density estimation (see, for example, Gringauz and Breus [1976] ). On the other hand, the calculated values of nero • contain errors due to neglecting the dynamical effects in the atmosphere and the inaccuracy of the neutral atmosphere has had only a slight effect on the estimation of ionospheric parameters and on the correlation between ner• c and nero. 
